Drug-induced effects on cardiovascular function in pentobarbital anesthetized guinea-pigs: invasive LVP measurements versus the QA interval.
Evaluation of drug-related effects on cardiovascular function is part of the core battery described in the ICH S7A guideline. Anesthetized guinea-pigs are excellent models for the evaluation of drug-induced prolongation of ventricular repolarization; however less information is available regarding other cardio-hemodynamic parameters in this model. The current study aimed to document cardio-hemodynamic responses in anesthetized guinea-pigs after administration of a number of reference drugs with known pharmacological actions. Experiments were carried out in closed chest pentobarbital anesthetized female guinea-pigs. Compounds were administered intravenously while arterial blood pressure, left ventricular pressure (LVP) and the electrocardiogram were measured continuously. The rate of LVP contraction (LV dP/dt(max)) was used to evaluate cardiac performance; and was compared to the QA interval; which has previously been proposed as an indirect measurement of cardiac function. Baseline values for heart rate and blood pressure were lower in anesthetized animals compared to literature data of conscious guinea-pigs. Heart rate increased after administration of adrenaline, isoprenaline and salbutamol, but not after L-phenylephrine. Verapamil and amiodarone decreased heart rate and blood pressure. Zatebradine infusion led to a decrease in heart rate with minimal effects on blood pressure. Sodium nitroprusside (SNP) caused a reduction in mean blood pressure at higher doses followed by reflex tachycardia. Both adrenaline and L-phenylephrine increased arterial blood pressure. Furthermore, adrenaline, isoprenaline and salbutamol increased LV dP/dt(max) and decreased the QA interval. L-phenylephrine increased LV dP/dt(max), but transiently prolonged the QA interval. Both verapamil and amiodarone decreased LV dP/dt(max) and prolonged the QA interval, whereas zatebradine did not affect this parameter. In addition to its utility for the assessment of test compounds on ventricular repolarization the pentobarbital anesthetized guinea-pig model shows promise for early stage cardio-hemodynamic screening. Furthermore, the QA interval shows potential for prediction of adverse effects on cardiac contractility.